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Li te ra tu re  datal ,2,~, s as well as  e x p e r i m e n t s  carr ied  ou t  on g e r m i n a t i n g  rice by  the  p r e sen t  
au thors ,  c lear ly  show t h a t  aerobic  resp i ra t ion  is necessa ry  for t he  s y n t h e s i s  of  sucrose  in h igher  
p lan t s .  The  fol lowing e x p e r i m e n t s  offer an  e x p l a n a t i o n  for th i s  p h e n o m e n o n .  Po ta toes  (var ie ty  Dor6) 
were kep t  in t he  da rk  a t  '3 o° C for a couple  of weeks  a n d  sl ices  were cu t  f rom t h e  sma l l  t u b e r s  ( " sub-  
mar ines" )  fo rmed  by  t h e m .  These  sl ices were exposed  to the  ac t ion  of 20 % suga r  so lu t ions  a t  p H  7 
for i h r ;  a f te r  t h i s , . t h e y  were superf ic ia l ly  dr ied a n d  kep t  in a moi s t  des icca tor  for i 8 - 2 o  h r  (com- 
pare  6). B o t h  glucose a n d  f ructose  gave  a g rea t  increase  in sucrose,  viz., up  to  I77% in add i t ion  
to the  a m o u n t  a l r e ady  present .  2o % m a n n i t o l  gave  a 72 ~o decrease,  p r e s u m a b l y  owing  to resp i ra t ion  ; 
t h i s  m e a n s  t h a t  t he  p l a smolys i s  caused  by  t he  hexose  so lu t ions  p r o b a b l y  is not ,  or  no t  solely, re- 
spons ib le  for t he i r  effect. Inorgan ic  p h o s p h a t e  s t r o n g l y  inh ib i t ed  sucrose fo rmat ion ,  wh ich  may m e a n  
t ha t ,  in t h e  final s tep  of sucrose  syn thes i s ,  u l ibe ra t ion  of inorganic  p h o s p h a t e  t ake s  place.  V a c u u m  
inf i l t ra t ion  of t he  s l ices  with t he  so lu t ions  used  4 or r e p l a c e m e n t  of air  by  n i t rogen  p reven ted  sucrose 
syn thes i s ,  unless ATP was added be]orehand. I t  is a wel l -es tab l i shed  fac t  t h a t  m u c h  more  of t h i s  
subs t ance  is p roduced  in aerobic  t h a n  in anaerobic  respi ra t ion .  AMP or A D P  could  no t  replace  ATP,  
so t h a t  t he  effect of t he  l a t t e r  s u b s t a n c e  canno t  be due  to the  presence of t h e  adenos ine  r ing  s y s t e m  
alone.  M a g n e s i u m  ions h a d  an  a c t i v a t i n g  effect upon  sucrose  syn thes i s ,  ce r ta in  concen t r a t i ons  of 
fluoride a n  inh ib i t i ng  one. Glyce ra ldehyde  a n d  i ts  biological  precursor ,  L - so rbose - i -phospha te  (both  
known  to  be hexok inase  poisons!)  inh ib i t ed  syn thes i s .  As the  p re sen t  a u t h o r s  have  been ab le  to 
ob ta in  a fa i r ly  ac t ive  he xok i na se  concen t r a t e  f rom po t a t o  press- juice,  a n d  as  t he  e n z y m e  has  s ince  
t h e n  also been repor ted  in t he  s a m e  ma te r i a l  by  KOTELNIKOVA 3, i t  is r easonab le  to a s s u m e  t h a t  t he  
func t ion  of A T P  in  sucrose  syn t he s i s  is to m a k e  poss ible  t he  ac t ion  of hexok inase .  E x p e r i m e n t s  
wi th  g lucose -6 -phospha te  have  shown  t h a t  t h i s  m u s t  be t h e  on ly  func t ion  of A T P  here, for glucose-  
6 -phospha t e  unde r  anaerobic  c i r c u m s t a n c e s  gives  on l y  an  ins ign i f ican t  decrease in  sucrose,  and  
s o m e t i m e s  even  a s m a l l  increase.  O the r  e n z y m e s  d e m o n s t r a t e d  in po ta to  press- ju ice  by  t he  p r e sen t  
a u t h o r s  are:  p h o s p h o g l u c o m u t a s e ,  p h o s p h o h e x o i s o m e r a s e  and,  surpr i s ing ly ,  a p h o s p h a t a s e  which,  
a t  p H  7, exer t s  i t s  ac t ion  m a i n l y  on f ruc tose -6-phospha te .  I t  is t he  presence of t h i s  l a t t e r  e n z y m e  
wi th  i t s  power  to  p roduce  free p h o s p h a t e  wh ich  m a y  accoun t  for t he  lack  of success  encoun t e r ed  
by  t he  p r e sen t  a u t h o r s  when  t h e y  t r ied  sucrose  s y n t h e s i s  f rom f ruc tose -6 -phospha te  or  f rom Rob i son -  
ester .  I t  is c lear  t ha t ,  if on l y  sucrose  phospho ry l a se  could  be d e m o n s t r a t e d  in pota toes ,  sucrose  
syn the s i s  the re  m i g h t  be p i c tu red  as  fol lows:  

( isomerase)  --> 
.,kTP + glucose.  ( h e x o k i n a s ~  g lucose -6 -phospha te  ~ f ruc tose -6 -phospha te  

~$ (phosphog lucomutase )  Z (phospha tase)  
g l u c o s e - l - p h o s p h a t e  "- _ " f ruc tose  + free p h o s p h a t e  

( sucrose-phosphorylase)  J~ 
sucrose  + free p h o s p h a t e  

The  t h in  ev idence  for the  presence of sucrose phosphory l a se  t h a t  could  be ob t a ined  is m a i n l y  
based  on e x p e r i m e n t s  in w h i ch  po ta to  press- ju ice  was a l lowed to act ,  a t  p H  7, on a m i x t u r e  of sucrose  
and  inorganic  phospha t e ,  in the  presence  of a s m a l l  a m o u n t  of n o t a t i n  added  to e l imina t e  se lec t ive ly  
the  in te r fe r ing  s u b s t a n c e  glucose.  In  m o s t  cases,  a decrease in inc rgan ic  p h o s p h a t e  a n d  a rough ly  
cor responding  increase  in 7 - ra in -phospha te  was  observed .  Th i s  7 -min -phospha t e  could  no t  be iden t i -  
fied w i th  ce r t a i n ty  yet ,  b u t  a t  l eas t  pa r t  of  i t  s e ems  to be g lucose - I -phospha t e .  Sucrose could  n o t  
be replaced by  o the r  sugars ,  w i th  the  excep t ion  of mal tose ,  a s u b s t a n c e  k n o w n  to  be p h o s p h o r y l a t e d  
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by, e.g., pea  ex t r ac t s  (J. TURNER, oral communica t ion ) .  I t  was shown  t h a t  t h e  sucrose  effect cou ld  
n o t  be ascr ibed  to a n  ac t i va t i on  of dex t r i n  phosphory l a t i on .  T h a t  i t  was based  on e n z y m e  ac t ion  
is l ike ly  f rom the  fact  t h a t  i t  showed an  o p t i m u m  a t  p H  7 and  35 ° C. The  on ly  w a y  in wh ich  a (sl ight)  
concen t r a t ion  of a c t i v i t y  could be ach ieved  was to  keep t he  p ress  juice in a cold des icca tor  ove rn igh t .  
U n f o r t u n a t e l y ,  as  t he  a u t u m n  season  proceeded,  t h e  r e su l t s  ob ta ined  ear l ier  w i th  u n t r e a t e d  ju ices  
a n d  concen t ra t e s  could  no t  be reproduced .  Therefore,  i t  is qu i t e  poss ible  t h a t  t he  e n z y m e  (if p r e s e n t  
a t  all) shows  r a the r  s t rong  f luc tua t ions  in a c t i v i t y  or  s t ab i l i t y  du r ing  t he  course  of t he  year.  Exper i -  
m e n t s  to inves t iga t e  th i s  poss ib i l i ty  a n d  to compare  va r ious  races  of po ta toes  are  in progress .  
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B y  var ious  invest igators1,  ~, s i t  h a s  been fa i r ly  Well e s t ab l i shed  t h a t  t he  e n z y m e s  of t he  t r i -  
ca rboxyl ic  acid cycle  a re  e s sen t i a l ly  assoc ia ted  wi th  the  mi tochondr i a l  un i t s  of  t h e  cell. I t  is known  
t h a t  e n z y m e s  con ta in ing  t h i a m i n e  p y r o p h o s p h a t e  a re  i nvo lved  in t he  b r eakdown  of py ruv i c -  a n d  
a -ke tog lu ta r ic  ac ids  a, wh i ch  are  b o t h  oxidized b y  m e a n s  of t he  t r i ca rboxy l i c  ac id  cycle.  

F u r t h e r m o r e  e n z y m e s  r equ i r ing  t h i a m i n e  py rophospha t e ,  w h i c h  ca ta lyze  anaerob ic  react ions ,  
were found  to  be assoc ia ted  w i t h  par t ic les  wh ich  can  be s e d i m e n t e d  q u a n t i t a t i v e l y  a f te r  3 ° m i n u t e s  
a t  15.ooo r .p .m,  in t h e  h i g h  speed head  of t he  I n t e r n a t i o n a l  centr i fugeL 

Therefore  i t  s eemed  of in t e res t  to de t e rmi ne  w h e t h e r  t h i a m i n e  p y r o p h o s p h a t e  is  b o u n d  en t i r e l y  
to t he  mi tochondr ia .  For  i so la t ing  t he  m i t o c h o n d r i a  as  well  as t h e  o the r  cell  componen t s ,  t h e  pro-  
cedure  of HOG,BOOM, SCHNEIDER, AND PALLADE e was  fol lowed w i th  t h e  modi f ica t ion  t h a t  t he  
w a s h i n g  of t h e  mic ro somes  was  omi t t ed .  

The  t h i a m i n e  p y r o p h o s p h a t e  c o n t e n t s  of  t h e  i so la ted  f rac t ions  were d e t e r m i n e d  by  t h e  m a n o -  
met r i c  m e t h o d  of W~ST~NBRXNK AND SXEYN-PARv~. I n  each  e x p e r i m e n t  I g of  l iver  p u l p  of a n  adu l t ,  
male .  W i s t a r  r a t  was f rac t iona ted .  

Tab le  I shows  t h a t  t h e  a m o u n t s  of  t h i a m i n e  p y r o p h o s p h a t e  f ound  in  t h e  mic ro somes  are  in-  
s ignif icant .  T h e y  m a y  be due  to ma te r i a l  o r ig ina t ing  f rom t h e  soluble  f rac t ion  because  t he  prepa-  
r a t i ons  were no t  washed .  

* T h i s  work  was suppor t ed  by  a g r a n t  f rom t h e  " K o n i n g i n  W i l h e l m i n a  F o n d s "  (Queen Wi lhe l -  
m i n a  Cancer  Fund) .  


